The acceptance rate of scholarly journals is an important selection criterion for authors choosing where to submit their manuscripts. Unfortunately, information about the acceptance (or rejection rates) of individual journals is seldom available. This article surveys available systematic information and studies of acceptance rates. The overall global average is around 35-40%. There are significant differences between fields of science, with biomedicine having higher acceptance rates compared to for instance the social sciences. Open access journals usually have higher acceptance rates than subscription journals, and this is particularly true for so-called OA mega-journals, which have peer review criteria focusing on sound science only.
Introduction
An important feature of scholarly journals is that they only accept manuscripts for publishing via a process called peer review. The purpose of involving anonymous experts is to filter out scientifically correct manuscripts of novelty value, as well as help improve manuscripts with potential for publishing (Ware, 2008) . The acceptance rate of top journals in some fields can be as low as around 5%, meaning that the vast majority of submissions are rejected. It is because of the scarcity of publication "slots" in such journals, that getting accepted in them is so valuable to academics in promoting their careers.
Several studies have shown that the acceptance rate is an important factor influencing the choice of journal (Frank, 1994; Tenopir et al., 2016) . Most authors have at some stage in their careers experienced the frustration of getting a rejection decision, often after a delay of several months. Submitting an article to a journal offering a realistic publication chance is thus crucial, but few journals openly advertise their acceptance rate. It is very difficult to find such information systematically collected for alternative journals in the same field. In practice authors often have to rely on word of mouth from colleagues.
In most journals a lot of manuscripts are rejected already in an early stage by the editor or the editorial office ("desk reject"), without even being sent out to peer reviewers for evaluation. Such manuscripts could be out of the subject scope for the journal, of substandard language and presentation, or of no scientific significance. Some highly selective journals even use pre-submission inquiries to filter out manuscripts not worth the effort of a full peer review.
It is because of the scarcity of publication "slots" in top journals, that getting accepted in them is so valuable to academics in promoting their careers Manuscripts can be rejected directly after the first round of peer review, but also after revisions and resubmission even in later stages, if the reviewers feel the revisions aren't sufficient. Not all processes end with a clear acceptance for publication or a rejection decision. In many cases author find that the required revisions are so big or difficult to carry out that they withdraw, and often submit to another journal.
When we talk about the acceptance rate in this study, or it's counterpart the rejection rate, we mean the percentage share of formally submitted full manuscripts that end up being published in the journal in question. Most journals or editors tend to keep track of and monitor this for internal purposes, but the only way to get access to this information is if they voluntarily provide it. A simplified approximate way to calculate this, especially for larger-volume journals, is to divide the number of published articles in a given year with the number of submissions in that same year or the year before. Defining how to calculate the acceptance rate is somewhat ambiguous, and many journal editors don't specify how they have calculated it when they announce it (Khosravi, 2018) .
The problem with any calculation method is that while it is easy to count the number of articles published in a given scholarly journal, information about the number of submissions is usually not available publicly and dependent on the publishers' willingness to provide such data.
This article reviews earlier studies and data sources about acceptance rates of scholarly journals. It also tries to group scholarly journals in meaningful categories for which acceptance rates differ. On the level of individual journals, information on acceptance rates can sometimes be found in editorials and some major society publishers have published submission and publication statistics for all their journals. Editors and publishers may also indicate the acceptance rates when answering surveys of different sorts. And some services like Cabell's directory ask this information from them. In principle the overall level of acceptance rates in some journals or overall could also deduced from surveys with academic authors, asking about their experience when submitting manuscripts.
Acceptance rates can be studied within a single discipline, usually revealing a clear hierarchy of journals, or as a comparison between different fields of science. If it would be possible to study the intradisciplinary variation in a systematic way in a large number of disciplines, the likely outcome would be of an emerging relatively constant pattern, where a few highly selective journals at the top of the prestige ladder would have low acceptance rates. Often such journals would be quite old and published by leading scholarly societies in their fields. At the other end we would find a large number of narrow-focus, regional or newly established journals with quite high acceptance rates.
The focus of this review of earlier studies is on the interdisciplinary variation as well as the global acceptance rate. The publishing culture, the availability of journals, and peer review practices in different fields of science have in the past resulted in significantly varying acceptance rate levels. The recent emergence of open access publishing adds a further interesting dimension. In earlier years there were many claims that OA journals had no or substandard peer review. Journals from so-called "predatory" publishers have indeed become notorious for rapidly publishing just about anything, as long as the author pays the requested article processing charges (Shen; . OA megajournals, the primary example of which is PLoS one, publish all scientifically valid research, without trying to judge the significance of the study in question (Binfield, 2012; Wakeling et al., 2016) . Some of these megajournals have as a consequence become very popular with authors.
An interesting question is how to calculate the average acceptance rate, both globally and within fields. By far the easiest way is to just calculate the average across journals for which the rate is available. This might, however, distort the picture. If one asks the question, given a random manuscript in a particular field or globally, what is the probability that it will be accepted and published in the first journal where it is submitted, then the correct measure is to weight the acceptance rates with the published article numbers of the corresponding journals. Hence the acceptance rate of a subscription journal like PNAS, with around 3,000 articles published per annum, or an OA journal like Scientific Reports with over 20,000 articles, is much more important that the acceptance rate of a quarterly journal with 50 articles.
An even more complex issue is the overall acceptance rate of manuscripts in the long run, in any journal and not only the first one submitted to. There is circumstantial evidence that the majority of initially rejected manuscripts are eventually published in some other journal, albeit with a considerable delay. Grant and Cone (2015) found a resubmission acceptance rate of 66% for manuscripts rejected by the journal Academic Emergency MeSome highly selective journals even use pre-submission inquiries to filter out manuscripts not worth the effort of a full peer review
The only way to get access to information about acceptance rates is if editors voluntarily provide it OA megajournals, the primary example of which is PLoS one, publish all scientifically valid research, without trying to judge the significance of the study in question dicine. And Abby et al. (1994) found that of manuscripts rejected by a leading medical journal, at least 38% were later published in some other journal. The only possibility to study this in a systematic way would be via a broad academic author survey asking them about the overall success rate of their manuscripts.
Available information and studies

Information about individual journals, publishers or particular fields
Some journals have provided information about their acceptance and rejection rates and in some cases even more detailed data about the number of submissions and published articles (PNAS, 2017) . Often such information can be found in editorials of the journal in question and usually not in a systematic fashion (Smahel et al., 2014) . The only efficient way to search for such information is to do search engine searches using the combination of the journal name + acceptance rate/rejection rate. Doing so for tens of thousands of journals would be extremely time-consuming. Also, the resulting hits would need to be analysed manually.
A few publishers have information about all the journals that they publish available (APA, 2017) . Other publishers make the information available in a standardised format at the web sites for some of their journals (Hindawi, 2017) . Elsevier is an interesting case. It provides a lot of data in a standardized format at the journal home pages, for instance SNIP values, review speed and download statistics, etc. But for many of the journals the acceptance rate is not provided. Inserting the title and abstract of this manuscript in their Journal finder tool (Elsevier, 2019) yields six of the publisher's journals as suggestions. The acceptance rates are provided for all the journals. SpringerNature offers the same kind of tool (SpringerNature, 2019).
Acceptance rates in particular fields have typically been studied by academics working in the discipline in question. The purpose has for instance been to inform colleagues, and/or to study if patterns emerge relating acceptance rate to factors like impact factors. Such studies have usually started by compiling a list of the journals of interest (for instance based on indexes like WoS or Scopus), followed by email enquiries or web questionnaires to the editors of the journals. The response rates have usually been quite high. Unfortunately, there are only few recent studies of this type and since there are as many 200-300 scholarly subdisciplines, the combined coverage of such studies is very low.
Schultz (2010) collected data about submissions and published articles from the editors of 51 journals in atmospheric science and calculated an overall average of 62%. One important thing to bear in mind is that his figures exclude manuscripts withdrawn by the authors or transferred to other journals. If those where included the acceptance rates would be lower.
Stephens (2012) proposes a new method for ranking journals in the field of communication studies, the so-called Prestige weight. He also compares the correlation of the P-weight with ISI impact factors and a data set of rejection rates for 60 journals. The average acceptance rate for the communication and journalism journals was 19%. (2015) contacted the editors of the veterinary journals indexed in the Web of Science and received data for 30 journals. The average acceptance rate was 47%. The study also included a more detailed breakdown of the fate of manuscripts submitted; accepted without revision (3%), after revision (44%), withdrawn by authors (4%), pending (3%) and rejected (46%). Salinas & Munch (2015) propose a mathematical model for how authors could optimize the choice of journal, taking into account both dissemination efficiency and minimizing the time delay to acceptance. As part of the study they collected acceptance rates from the editors for 61 ecology journals with JCR impact factors. The average was 35%. Weller (2001) in a comprehensive review of literature on peer review practices also surveyed a large number of discipline-specific studies of journal acceptance rates. Her metastudy is already quite dated since the studies had been published between 1961 and 1998, but clearly demonstrated rather large systemic differences between fields. The acceptance rates in the hard sciences were generally much higher than in the social sciences. The average rates in Sociology, Psychology and Economics were in the different referenced studies mostly in the range 20-40%, and in Medicine, Life Sciences around 50%. Chemistry and Physics had even higher rates of 65-70%.
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Broader studies
In a study commissioned by the Association of Learned Scholarly Publishers (ALPSP) data about acceptance rates was obtained for 495 journals (Kaufman-Wills, 2005) . The journals represented a convenience sample of very different types of journals, hence providing the overall average is not meaningful. The average for the 126 subscription-based journals published by member organisations of ALPSP was 42%. The association has more than 300 members, mainly from non-profit institutions such as scholarly societies, university presses, etc.
The study by Sugimoto et al. (2013) is to date the most systematic, using data from several different sources in order There is circumstantial evidence that the majority of initially rejected manuscripts are eventually published in some other journal, albeit with a considerable delay to statistically study the influence of factors like discipline, journal age, impact factor, etc., on the acceptance rate. The authors clearly demonstrate that average acceptance rates vary between the studied five disciplines. Despite the large number of journals included, the reliance only on the journals in Cabell's directory for the primary data restricts the generalizability of the acceptance rate numbers to a global measure for all sciences. Four of the five disciplines (business studies and economics, psychology, education, nursing & health administration) are within the social sciences.
The study by Thomson Reuters (2012) leveraged the massive amounts of data collected in their ScholarOne submission and publishing system. This system is used by over 4,000 journals from over 300 different publishers, including both commercial publishers, scholarly societies, and university presses. The study is the only one which provides global averages across manuscripts, and it included data about over three million manuscripts submitted in 2005 -2010 . From 2005 to 2010 the overall acceptance rates decreased slightly from 40,6% to 37,1%. The major reason is probably the increased share of submissions from countries like China and India, which typically have a lower chance of acceptance. The calculations of the acceptance rates for corresponding authors from different countries is in fact particularly interesting. The 2010 rates for the best performing countries (USA, UK, Canada, Australia, Germany, Switzerland and Sweden) were in the narrow range 46,8-51,9%, whereas the worst performers (China, Taiwan, India, Brazil and Turkey) in the range 18,7-26,8%. (2015) has in an interesting blog with calculations of the correlation between acceptance rates and impact factors. Contrary to the Sugimoto et al. study, which found some degree of correlation, he finds no correlation. He uses data for 570 journals, which are included in the Journal Citation Reports and for which acceptance rates were available. One of the drawbacks of the study is that the sample is a convenience sample, for instance including a lot of journals from OA publishers like Frontiers, Hindawi and MPDI, due to easy availability of data on the net. Although the rejection rates and impact factors are posted on his blog (Da-Silva, 2016a), the journal and publisher names are not provided. It was, however from his data possible to calculate a mean acceptance rate of 38%, as well as a median of 35%.
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A major problem with using crude impact factors for such an analysis, is that the absolute level of impact factors differs a lot between fields of science with certain disciplines like biomedicine on average having high levels, while other fields (i.e. mathematics) have low ones. In an attempt to deal with this critique Da-Silva has published a second blog (Da-Silva, 2016b) where the correlation analysis was done by assigning each journal a relative number of 100-0 based on its position in the JCR ranking order for journals in its discipline. Also using this method no significant correlation emerged. A more reliable method would be to use SNIP values (based on Scopus) for such an analysis.
In a much earlier study comparing the acceptance rates and impact values of 60 journals in ecology, Aarssen et al. (2008) came to the opposite conclusion, and found a strong negative correlation.
The acceptance rates found in studies reviewed above are shown in table 1. The results from the Sugimoto et al. studys five areas have been given separately, rather than as the combined rate. 
Acceptance rates in open access journals
In recent years the number of open access journals where reading articles is free for anybody with Internet access, has constantly increased. There are currently around 13,500 such journals indexed in the Directory of Open Access Journals (DOAJ). Their share of the total volume of peer reviewed journal articles has constantly increased by around 1% per year, and is currently around 18% (Björk, 2017) .
Ever since the emergence of the first OA journals in the 1990's there has been a debate about the scientific quality of the articles published by such journals, with many sceptics doubting the quality (Agrawal, 2014) . During the last five years the rapid emergence of OA journals from the so-called predatory publishers, has also unduly tainted the reputation of OA journals as a whole (Bohannon, 2013 ).
The only published study which includes a comparison of the acceptance rates of OA and non-OA journals is the Sugimoto et al. study, which finds that acceptance rates are significantly higher in OA journals. They report differences of 4-16% for the five different fields. If the number of journals in the fields they cover is used to weight the acceptance rate, the overall rate for the OA journals would be 41% and for the non-OA journals 33%. It is problematic to compare the overall rates of all traditional and all OA-journals. This is because OA journals are on average much younger. Also, OA-journals have spread more rapidly in biomedicine, where the acceptance rates are generally higher, than in the social sciences.
From the viewpoint of review and acceptance policies OA journals are far from a homogeneous lot. In fact, they can be subdivided into distinct categories. The first consists of converted old established journals, which made the electronic version free in parallel to the printed subscription one. Typically, such journals are published by scientific societies or universities, and they are very common in certain geographical regions like Latin America. For such journals the acceptance practices and rates would not differ from the practices of subscription journals of comparable quality levels and profiles, since the journals have usually continued making paper versions available to subscribers and there have been no changes in peer review. In the before mentioned ALPSP study (Kaufman-Wills Group, 2005 ) the average acceptance rate for 248 DOAJ registered OA journals was 55%, and most of these would belong to the above category. Another study which provides acceptance rates for 845 mainly converted or independent newly founded OA journals, is a study by Edgar and Willinsky (2009) of journals using the Open Journal System (OJS) platform. From table 6 in their article, which provides the number of journals in different acceptance rate ranges, an approximate average of 53% can be calculated, by setting the acceptance rates at the middle of the ranges.
The financial incentive structure of OA publishers or mainstream publishers starting new OA journals funded by author-side publication charges, is different. Since such journals only publish an electronic version, and thus have extremely low marginal production costs, they benefit financially from publishing as many manuscripts as possible. Hence there could be a temptation to increase acceptance rates and hence profits. Such journals and publishers can in a meaningful way from the viewpoint of peer review practices and the ensuing acceptance rates further be grouped into four further categories:
Journals which aim at very high quality. There are just a few such OA journals (PLoS Medicine and Biology, eLife, Nature Communications) usually publishing over a very broad spectrum in biomedicine. Acceptance rates are low around 15-20% (Butcher, 2013; Callaway, 2016) and two-year impact factors around 10.
Standard OA Journals. These are journals with a narrow scope, regional profile etc. The journals use traditional peer review practices. Often OA leading specialised OA publishers like BMC, Hindawi, MPDI have created big portfolios of narrow scope journals that combined cover most areas of science.
Megajournals are OA journals with a peer review process, where only the methodological accuracy and scientific soundness of a manuscript is evaluated. The basic philosophy is to not restrict the publication due to lack of publishing space, and to leave the judgement of the scholarly contribution or significance to readers, who "vote" with downloads and citations. Megajournals are typically very broad in scope and mostly published by well-reputed publishers. Often, they accept articles rejected by the more selective journals of the same publisher, even inheriting the same reviewer reports, a practice which has been labelled cascading or portable reviews. In a study of 12 megajournals Björk (2018) found acceptance rates of between 50-55%. Megajournals have increasingly become popular with authors from countries like China, that find it difficult getting accepted in more selective journals (Wakeling et al., 2016) .
Predatory publisher's OA journals are journals or big portfolios of journals set up by obscure companies often operating from the developing world. Their only purpose is to collect revenue from paying authors and the marketing of them as peer reviewed scholarly journals can be highly misleading. It is difficult to find acceptance rates for such journals, as they tend rather to publicize extremely short time lags from submission to publication. Experiments by journalists with highly flawed manuscript which have nevertheless been accepted suggest very acceptance rates. The journalist John Bohannon in an experiment sent a very clearly flawed manuscript to over a three hundred OA journals (Bohannon, 2013) . Among those journals listed in the now disappeared Beall's list of predatory publishers (Beall, 2010) , the acceptance rate for this manuscript (after a pro forma peer review) was 82%. In another experiment a student submitted a computer generated fake manuscript to a predatory journal and it was accepted for publishing (Gilbert, 2009) . Based on such circumstantial evidence, one could expect acceptance rates of 80-100% for predatory journals.
Sugimoto et al. found that acceptance rates are significantly higher in OA journals
The average acceptance rates for the different categories of OA journals discussed above are shown in table 2 below. The rates are just crude indicative approximations, and not based on systematic research. The results of Sugimoto et al., as well as Aarssen et al. (2008) would indicate some degree of correlation between acceptance rates and impact factors. If thus OA journals on average would have much higher acceptance rates than traditional journals, one could assume that this would translate into lower scientific quality and in the longer run into lower levels of citations and impact factors. Björk and Solomon (2012) compared two-year impact factors of OA and non-OA journals and found that they were about 30% higher for subscription journals. However, after controlling for discipline (medicine and health versus other), age of the journal and the location of the publisher the differences largely disappeared in most subcategories. In particular, in medicine and health, OA journals founded in the last 10 years were receiving about as many citations as subscription journals launched during the same period. This would indicate that such journals were about as selective as comparable subscription journals.
Factors affecting the acceptance rate
There are several factors which are likely to affect the acceptance rate, both on the level of disciplines and individual journals. Due to the lack of systematic data, it would, however, be extremely difficult to study the effect of these using quantitative methods. For this reason, the following discussion is limited to only naming some of these main factors.
There are several types of peer review possible. In principle increasing the number of peer reviewers as well as using multiple rounds of review, would be likely to decrease the acceptance rate. The expected length of the time period from submission to acceptance is an indicator of how demanding the peer review is. A recent study has demonstrated that the review times vary strongly from discipline to discipline Solomon, 2013) . The hard STM sciences tend to have shorter times, for instance biomedicine and chemistry 4,7 months, whereas the social sciences are considerably longer, in particular business and economics with 10,7 months. It is not far-fetched to assume that longer and more complex review processes, could lower the average acceptance rate.
The specific criteria used, for instance regarding how comprehensive a review of previous research is required, is also of importance. And the evaluation of what constitutes a significant contribution to science is highly context and discipline dependent. One particular type of studies, which traditionally has had difficulties getting recognition, is the reporting of negative results (Dickersin, 1990) , for instance that tests with treatment with x for illness y has no effect.
Even within the framework of a particular peer review process and criteria, the editors still have some flexibility in making acceptance/rejection decision. This concerns both early phase desk rejects as well as late stage decisions where reviewer reports are contradictory. In fields where journals are scarce and space limited there may be so many border-case manuscripts seeking publication, that the editors may be tempted to be rather strict in applying the criteria. For a given journal the length of the review and publication backlog is a good indicator of the balance of supply and demand. In many cases accepted articles may have to wait for over a year before publication in print and an issue. As a remedy to this problematic situation, most major publishers nowadays publish accepted manuscripts as so-called "early views" or eprint before publication. At the other end of the spectrum for journals which have problems even filling the next issue, editors may be tempted to relax criteria.
Publishers incentives for launching new journals to meet increased author demand may vary quite a lot between disciplines. The institutions employing scientists in many of the hard STM sciences have in the past had much better financial possibilities for paying institutional subscription fees for journals in those fields, and the print runs of such journals have typically been bigger than in the social sciences and humanities. Since
For a given journal the length of the review and publication backlog is a good indicator of the balance of supply and demand. In many cases accepted articles may have to wait for over a year before publication in print and an issue the cost of operating journals varies less between fields the STM market has been more lucrative, in particular for commercial publishers.
For OA journals which only publish in electronic form and which charge the authors for publishing (so-called APCs) the microeconomic cost and revenue curves look quite different from traditional print, or print-and-electronic journals. For such journals, particularly if they are issueless, the marginal cost of each extra article is very low, whereas the revenue scales linearly with the number of articles published. Hence there is a strong financial incentive to increase the acceptance rate, since this directly in the short run increases the profitability of the journal.
An important difference between fields of science is also the existence of alternative outlets for reporting research results. For instance, in fields like engineering, regularly reoccurring conferences are an almost equally important outlet, and usually much faster in publishing than journals. In a few fields like high energy physics and economics subject specific preprint repositories are and important outlet (Kling; McKim, 2000) . And in some of the social sciences and in particular in the humanities the printed monograph is very important. But in biomedicine and chemistry the scholarly journal is the totally dominant channel for publishing new research.
Conclusions
The overall average acceptance rate across manuscripts is, based primarily on the Thomson Reuters study´s figure of 37%, likely to be in the range of 35-40%, at least in reputable journals published by established publishers and typically indexed by ISI and or Scopus. From an article centric viewpoint, a much higher percentage of manuscripts eventually get published, because rejected manuscripts are usually resubmitted, mostly to less selective journals.
There are significant differences between fields, with Biomedicine on average having higher acceptance rates than the social sciences. OA journals seem to have higher acceptance rates, in particular the so-called megajournals, which have a less selective type of peer review.
The evidence concerning the correlation between acceptance rates and how often articles on average are cited (impact factors) is contradictory, and more systematic research would be needed on this issue.
Since the available studies and data to date are very patchy, there is a clear need for systematic studies. The best way to go about would be to make a comprehensive study of all journals indexed in a service like Scopus or journals labelled as scholarly/peer reviewed in Ulrich's. If the collection of the email addresses of all the editors of these journals could somehow be automated, nothing would prevent sending out the survey to all these. It might be useful to embed the question about the acceptance rate with some other questions about the peer review process used by the journal. The second option would be to use a sample of index journals, perhaps stratifying by journal size and discipline. That way it would be feasible to extract the editor email addresses by hand.
A different approach would be to make automated Google searches for all the journals in the index using the terms: "journal name, ISSN-number, acceptance rate, rejection rate", in order to find any publicly available electronic sources with that info. But that would require hand checking all the hits.
There are significant differences between fields, with Biomedicine on average having higher acceptance rates than the social sciences
